Background: Median sternotomy can weaken the upper abdominal wall and result in subxiphoid incisional hernia.
INTRODUCTION
A median sternotomy that extends toward the epigastric area can weaken the upper abdominal wall and result in the development of subxiphoid incisional hernia (Fig. 1) . Reported incidence of subxiphoid incisional hernia has ranged from 1% to 4.2% [1, 2] . The subxiphoid hernia is known for its repair complexities and high recurrence rate because the subxiphoid area is a complex structure consisting of boney structures, the rectus abdominis muscles, linea alba, and the diaphragm [1] [2] [3] [4] [5] . Few studies have reported on subxiphoid incisional hernia while numerous studies that focused on abdominal incisional hernias have been reported [6] [7] [8] . We evaluated the risk factors associated with the development of subxiphoid incisional hernia in patients who underwent coronary artery bypass grafting (CABG). Values are presented as number (%). RGEA, right gastroepiploic artery; ITA, internal thoracic artery; CABG, coronary artery bypass graft surgery. There is a fascial defect that resulted in the hernia at the subxiphoid area on the CT scan (arrow).
MATERIALS AND METHODS

1) Patient characteristics
Between January 2000 and (Table 2) .
2) Clinical follow-up
Patients underwent regular postoperative follow-up through the outpatient clinic at 3-month or 4-month intervals. Routine physical examination including surgical wound observation was performed at the outpatient clinic. The mean follow-up duration was 49.5±34.3 months.
3) Statistical analysis
Statistical analysis was performed using the SPSS ver. Multivariable analysis was performed with the univariate variables whose p-values were less than 0.1. A p-value of less than 0.05 was considered to be statistically significant.
RESULTS
A subxiphoid incisional hernia requiring surgical repair de- Five-year and ten-year freedom from subxiphoid incisional hernia were 99.0% and 99.0%, respectively. In all 13 cases, the hernia had developed within five years after the surgery (Fig. 2) .
Univariate analyses revealed that female sex (p=0. A previous study showed that obesity (BMI ＞30 kg/m 2 )
increased the risk of sternal wound complications and subxiphoid hernia [3] . In the present study, we did not find the BMI to be a risk factor because the BMI of all the patients including the patients with subxiphoid hernia were 24.8±2.9
kg/m 2 and 25.0±2.5 kg/m 2 , respectively. We investigated the risk factors for the development of incisional hernia after cardiac surgery among the common risk factors for sternal wound infection, such as old age, female sex, obesity, diabetes, chronic obstructive pulmonary disease, bilateral use of the internal thoracic artery, LCOS, and re-exploration for bleeding [10] [11] [12] [13] . Female sex has been reported to be an independent risk factor for CABG and the higher morbidity in female patients was suggested to be associated with the higher proportion of women with diabetes and obesity who undergo this procedure [14] [15] [16] [17] . Low cardiac output syndrome was also a risk factor of deep sternal infection [12, 13] . As subxiphoid incisional hernia is a problem for wound healing, the negative effects of postoperative LCOS on wound the healing process may increase the risk of subxiphoid incisional hernia.
In the present study, female sex and postoperative LCOS were identified as risk factors for incisional hernia.
The development of subxiphoid incisional hernia was explained by fascial dehiscence, which develops from a weakness in the soft tissue structures as well as from distraction mediated by the xiphoid region's osseous geometry [18] .
Subxiphoid incisional hernia is obviously related to median sternotomy. However, variables commonly considered to be risk factors for wound complications were not demonstrated to be significant in this study. The use of RGEA, which required a long incision extended toward the abdomen area and the peritoneal opening, was also shown to be an insignificant factor for the development of the hernia. Although previous studies have reported high recurrence rates after the repair of subxiphoid incisional hernia (24% to 44%) [3, 19, 20] , no recurrence was observed in this study. Currently, we are applying multiple interrupted sutures at the fascia layer of the subxiphoid area to prevent development of incisional hernia.
There are limitations to the present study. First, it was a Incisional Hernia after CABG − 165 − retrospective study in a single institution. Second, the analysis was performed in a limited sample population who underwent isolated CABG. Therefore, it is difficult to generalize this result to patients who have undergone other cardiac surgical procedures. Third, we were not able to perform physical examinations for all the patients to detect subxiphoid incisional hernia. Thus, the incidence of development of subxiphoid incisional hernia might be underestimated.
CONCLUSION
In this study, female sex and postoperative LCOS showed an increased risk of subxiphoid incisional hernia. It is recommended that the surgeon pay attention when performing wound closures for high-risk patients and consider the possibility of subxiphoid hernia development during the follow-up period.
